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#11 2 0 0 3 -4 2 1 6 5 5 ^- v : 1/E 

im^m 1 1 

mmmm^ y~v j^^mmmu:^^^ v M^^^nmLfz t § . « 83o~9ooc 
<^m,ytm^xzf9 o o cm- ^ (D^^m^<Dm.t/tmo\^^-rM^/h^\y^yf x < , ;^-o, 

»8 3 0 cm- ^ <7??5^;S^I-ia(7)nj^^;gi:r^^7 7 0 c m" ^ t 
nm^AtL. mi 9 O O cm- ^ <^*^fa(7)P^^^i:?«9 9 0 cm- ' (7)mU%(Dm. 

mmmo 
m^M 3 ] 

[if ^jj 4 ] 

5 ] 

1 OMV/cmmT<^epinSJ±T-jSffi$;{x^fi^J^l *V^L4<7)V^TtL;e)^t::|B«0« 
Mo 

[fi^ji 6 1 

5MYX cm&.T<DmiJUmJ±X-W]&^rL:hV 9x1 O - ^ AXcm^ &. 

m^m 8 ] 
m^m 9 1 
m^m 1 0 1 
mim 1 1 ] 
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[0 0 0 1 ] 
[0 0 0 2] 

Mx.}fMOSFET (Metal Oxide Semiconductor Field Effect Transistor) "Cfi. 
[0 0 0 3] 

Y~ h wiii<7)ife tLT{±. ^^A-ifn ( T z D B ) h m^mmkm. ( 

TDDB) t:^^^^;i>o 
[0 0 0 4] 

tfc. TDDBtCti, ^^-YfV-^^^-y (HBD) t V 7 h ^ V- iJ' > (SB 

D) ht^h'i'o 

mx^^'O. ~^')~^Wi%if^^^-f^h^ -C-commBE;^ Mx;^^-^^-f {'S6:aLT^). V 
[0 0 0 5] 

sBD{i. -&sMm^j:m»mmr-^^ ^ v-^mm.^^^k. m%m:^yu7.^^^ 

m^L^^m^ii^^o tfz. SBD(±. mm<DmMKX':^XRBDI,zmf^&^tyb^^ 
[0 0 0 6] 

r~ hm.»M<^xmtLxii. :^ v uxmmv -^^^mm (silo tm^a^ 

^fih(D^m\t. y~ymitm(Dm-^^i 0 nm\^k-rh\^fzm^\z^ iomv/c 
m]iXT(D^mi±.mmzid\,^xm^-t:hmmmMx^^. ^(dsbd^s i 

[0 0 0 7] 

TKm^^^fzmmmiim7^-^fLx\^^:ho ^o^i^^simi-eii. silcct^isi 

^Jhl-'S. i h KM^t^n-^-'ftX^ 19 . S B D 05l^lCOV>T«^it>6^>3; $ tLT V^5& 

o 

s ^^m^(Dmi\ziifL\t, mz. mm.m.^\z^n:himm.=^(Dmm.-^WL^>-^^^fmx 
a . s B D (D^^ ^ m±-t- ^^t y!}mmx^ ^:=.t o t >i, „ 

[0 0 0 8] 

[#ltAm 1]#IS 2002-299612 -^<2ril 
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[0 0 0 9] 

^mii. nmitLfzm^-v ^>sbd^silc i^ii < . ^v>$fe«wi4 
mm ^ m'»:ir -^fzt> (o^m 

[0 0 10] 

^WK^ ^ - u :^m%m\mM^^^ \ ;Vfe-t:i|lJ^Lfc t i . r« S S O ~ 9 O O c 
^ <7)|S|lIc7)i^^1.|tiOD^7fe^(7)^ -^O/J,-;^ < h v&ifcS 3 0 c m~ ^ <^55^Wv 

oa^7l6JS*3 J;CF9 0 0 c m~ ^ O^S^^W.OMjKcOV^-f^^^e'vjN^ v>:^ J: <. iJ-'O. 

mk9> 3 0 cm" ^ <7)5!j^^ytc7)P^^;K^M7 7 0 c m" ^ (DmV^(Dm.im.h(D^(Dm. 
^-(tt^AtL. «9 0 0 cm- ^ <^#^^<7)^^« t « 9 9 0 c m" ^ <?)*mt<7)[t 

^mz.i.'O. ^MtLfc^^-e^Jj S BD^S I L C:5^'^DSI< . ift V^|fe«:KBttt^# 
-I) t ifi-^ # ^ o 
[0 0 1 1 ] 

[0 0 12] 

[0013] 

2^^H^<^WII-tr{4, 5 MV/ c inJaiT(7)EninmK't:i|iJ^$tL-g> U - ^ miliE'lft:!^^ 9 X 
1 0" ^ A/cm2 J^JlTt?ab^c7):;ei^'0t Lv^o 

■^m^(Dwmm^ . c ^ ^ ^ ig:mi^s^^\ o . i c / c m ^ m 

[0 0 14] 
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[0 0 15] 

±j > Tffi* rrj h\^xum-t^o 

[0016] 

m 1 1 fi. 2 4 t . ^ ^ )VmM 2 1 i: V -^llit 2 2 

- h mmm {-^m^fDmrnm) a . m mmmm 4 1 . f »m a ^ ^rr l r ^ ^ ^-^ 
M 2 1 1 i^i- ^ i ^ \z%^n h fifz ¥~ \ mM 5 1 . mm 5 ±--n<^m nmm% 4 ± 

h^y'^^yy'^^^llh^ y-M¥M2 2 i:#mfl5 6 2 ^; ^ > ^s^ ^ 

h:/9^^7 2 KV-r >flit2 3 tSm^6 3 h^m%m\zWi^-t ^ ^ ^ ^ ^ Yy°y^^ 
7 3 i: =^^LTV>^o 
[0 0 17] 

H&itLTtJ: d t'. ico^S#»M2}i. *^^SI«^2 4 *;tb. ^(7)^^^SIM2 
4 ^cJ;oT|E®?^^$tL/c^:^tc, f-^^;V'^it2 1 t V-:^®jt2 2 h ymM2 
3 i:=^^L-rv^^o 
[0 0 18] 

-^LT. ^^^■^;VfJjt2 1 (7)— :^(7)lPM|5t'y-^fiM2 2 75^'f^^$tL. f--Y^-^;v|Iit2 
1 <7)m:;^c7)f K V ^'fli^ 2 3 ii^^ $ tt/cM h ^ X ^ „ 
*^:S-^«3t2 4 h V>'f-|*[l::S i O2 ^OW#^y{>5^ai6&t tLT#^:^ tiTV^ 

•f - ^ 2 1 . -Wl X. if *IE#*###-eM $ tLT ^ o 

[0 0 19] 

f!lx.{i\ V-;^fIit2 2 jSit/KV^ >«2 3 14. -^^Jx-P^ix. ^mTfmW^X^fi 
fz^^^MPrX-m^^f^X^ tfz. ^^^;l'ffiit2 1 {4> p MS /iti nM^ 

[0 0 2 0] 
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[0 0 2 1 ] 

mmmM.mA(Dm)SLm^t\^x\i^ #^cpl^$:i^'^v^:^^^ 102. teos ( 

)iraig#)K4±t'ii. mmM& U «SI5 6 2 is J: tj^'^mtl^ 6 3 ^a^l^^t ^^TV^^ „ 

3i±. '?-tL-rttV-J^fIit2 2 . FV^ >fli:^2 3 oji:^trM$arv^^o 
[0 0 2 2] 

tfz^ hlS^mS ^±t/«rBlffeMI4 lliSV^T. ^'■V^>;V|ij^2 1 . V-y^^M2 

2 *5 i J7 K V -f > flit 2 3 ^ ftfzm.i$i.n Kit, tL-ptL. V- Y 5 tiM-f- ^ 

:^llWM)^'^fiXi5y)^ ^fih(D^\Mn\z., ^firti^y^^ Vr^^'l 1. 7 2. 7 
3;5^'iStt^tL-CV^;|.o 

, n h ■7°7 ^'^7 2 ^i/hLTV-J^fIit2 2 tcgM^tL, #mf(56 3 ti. :j > ^ ^ h 

-fv^'l 3 =^^^L-C KV^ >'fljt2 3 tc^^$tL-cv^;So 
[0 0 2 3] 

?Mi8 30-900cm-^ (nmM(Dm\-m.(D%,%m(D n "^(O^pt^ < i: r&i$:8 

3 0 cm" ^ (7)5!5^f|§<7)P^^^i3 itf 9 0 0 cm- ^ <7)5i5^5'i.|ac75n«;KtOV^-rtL:^vh$ 
-ni. i9/h$ <s «8 3 0 cm- ^ (D1^^^>Am.(Dm.■jm.h'mkl 7 0 cm- ^ (OfS^^ 

m.(om.%^^(om<D%m{%^ Khx.. «9 0 0 cm- ^ (^*^^<7)«*tv«9 9 0 

^ MSi: {i. Alt^StE^ I 0 . "MMmm.^ I h Lfc i: § ic. log ( I o 
/I) x^^i\.Mt.xh^o 

[0 0 2 4] 

jy.T, iCD.i^Jcov^T. ^^-h»M3=^. v'Vn^^^'fbt; (S i O2 ) 
;i)S i O2 lRt?«^L/c:*^=^-'^J('LT. :ir#e<Jt::m0J-r^o 

i-^:b-^> 0 2 ti^i-i ^ tc. S i O2 'y^)^y\-LWmw.=^if^WAt.. 
trv'i; 3>;&^^2SB'fS:-t^^i:i;i «9BlSi$tL/^S i -OI^-a-^T^^y h 7 - ^ tt, 
15 tr^^'^^^H^aKM^ t >fe o T o 
[002 5] 

-eLT. ^<^S i O2 S i O 2 11=^. f^^-T^ J: ^ 'fcM'fb^S-^C 

i<7)7X*I^.^{±> S i O2 H2 hX^X^^-f^hh^kz., vJ^AX^ i- 

0^^t3Ai9^^. O tte^L-CS i -0HM=^?^^LfcJ5. S i t it^^t-^ L T S i 

[0 0 2 6] 

S i O2 SI (^^-Mfe,«3) icis^t^ S B D<^^^^P:SjLi--< < . M 
f^ft^m^a/co -e<7)^^, t^5^<7:) J; ^ tw, mic, S i O2 m+<^7fc*JIi=-OllM=^M5e1- 
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m^RisL-^d ^tizx^. mi±:^y^:^'<zx^mB^^ sbd) -^m^mm-c 

[0 0 2 7] 

■ffii>^wc7 5o~iooocm-^ (D^MiDm^m^nLx^mmiz^]^^ :l t-^mh 

[0 0 2 8] 

-g-L-C. SiOaM-^^ti^ S i -OHMi: O S i 0«J^to:i?;fiEj:[:^^, -^-tLibOffi 
2#ffi<^^jKt^<£ tm? 50~1000cm-^ 0||ffl<^#«<^M^ '^i^ h 

^i-e. us S i 02 MO?«7 50~1000cm~^ cT^fgHco^^^cT^^JR;^^ 
[0 0 2 9] 

HIS tr^-r J; d ^KD^^r^omi^^^ y ^i^. 8 3 0 c m~ M^^i£^^t°- 

^ ^;|-t^ffiiai 9 0 0 c m- MtI-S^* ^^i-^ffl|g2 IQ-^V^, ^Wi 

830~900cm" ^ Of£|SI<7?5!Fj^lIcOB^:)l6^(Z)— f|5 (^#:ia^tc(4, 840~860c 
m" ^ @JKc7)$g|l|C)|!j^/^|aon«E) «8 3 0 cm" ^ (75^/^1.|tcon^^^ j; (9/]%^ 

[0 0 3 0] 

2i:}mM<^m^. ^#:6t;i-ti, HI 3 J: d «8 3 0 c m" ^ <Dm\-y^<Dm.^S. 

hmMil 7 0 cm" ^ 0^^5^ltO^*JKtO^<^$fe^>fittrAfc L. ?»9 0 0 c m~ ^ O 

m\-U(Dm.itmh'{mL9 9 o c ^ (Dm\-u<^^%^t(D^(Dmnm.'^B t ]^fzh^. 

K/B^^\. 8iy.Ji^^M#^?iJ£1-:}x{i\ S i O 2 S B D =^*^ (^**filj) t^lS^ih 
[0 0 3 1 ] 

is J; tFIt ^14 ^ ^1 1 ^ei^'-tr i ^ o 

^i3, m^L/i J; ^ A/Bti. 1. smi^^i.M'^^&M^i-n-if iv^;^^ 2. om 

itLm;l9. S i O2 (S BD^ SILC) =1: J: «} ?S^li|5^±1-^ ii^^'-C 

[0 0 3 2 ] 

[0 0 3 3] 
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[0 0 3 4] 
[0 0 3 5] 

t/c. M;K0M^t^{±. FT I R-&(7>i43-t?^^. #m^MATR (attenuated t 

otal reflection) -fe^M ^ ^ h ^ Lv^o #SK#ATR-&5±. SlJ^MW^MtCj!^ 

[0 0 3 6] 

tTt:. ^^-h#6,mK3{i. epjnmffi (^^-hmJE) (^Ife^t'ft^i^ 1 OMV/cmiy>T-e 
m^f^^ i><DX$)^(DifiUt L < . 5MV/C mJy.TT"RM$tL^ ^)<7)-e^^O;ei*J; J? 

$ftLv^o S I L C^S BDti. mieiBiao^^- ^Sffi-e^^LBv^^pg-(?^ i9, 

[0 0 3 7] 

tfz^ ^'-MfeW3{i. 5Mv/cm mnm.) &.-r<Dmm)±. mmkm xm\^ 
^fi^ u -i^mmm.i}'^. 9x10"^ a/ c mr-e*^ o l < . 5 x 1 0 ~ 

i t i !9 . 1 (D^mm^^^ii^^- y mmm 3 (^isw:®/^^' i ^^zm< 

[0 0 3 8] 

> ifeM 3 |gM:^>?)^'^ c ^ * -e \,zmfih mmMm.ii^. 0 . 1 C / c 

J.:J.±1:'^^ L < . 0. 2 / c m_h-^'^ ^ ^> C9#^J; I9 0 S Lv^o > 

3 J; 19 ^ i:il< ^ ^ o 

^ ^) -e § ^ o 

[0 0 3 9] 

Mm) T^^o mrx-fi. mm(o%%±.. iii4~iii6ct5<D±fjj=^ r±j ^ tii!i=^ r 

[0 0 4 0] 

<1> t-f\ 1114 (a) ic^l-idt'. ^»#^«2<7>SM13. -^x.ffM^m-fbfe ( 
LOCOS-fe) ^icil9. hV>-f-*^^9-»5t2 4 =^?l^J^1-^o 
i ate J: i9 . 2 <7)OT Mf^jS $ o 

<2> ^t^^ ^^#^^^2 tw^^>' K-y^^fv\ '>i;v^B^-r;&o 

mtE# 2004-3108622 
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^-z^ : 7/ 



<3> 1114 (b) lC^-tJ;^tC. #^^#:*«2±l::, h ^ii^M 3 *?^^-r 

[0 0 4 1 ] 

1 : vv 

<>"-h^W3 tL-c. v'Vn^m'fb (s i 02 ) M=^3^^-rsJ^^t^{±. #ij;t«m 

I - 1 : «L@t4kv* 

iJPiJt-^yaK (inMK) {±> 300-1000 "CgJS-^afe^S L < . 5 0 0-8 

[0 0 4 2 1 

J;<. ^t'Pl^^tL^v^^Ji^ -^JAtf. M?ajK^tfri2IEHi:i-^;^^H(4. 1 0-9 0^ 

U^X-^^(D-bmt L < . 2 0 - 6 0^flStr*)^O75^'J; i9$?t Lv^o 

[0 0 4 3 ] 

1-2 : C VD-S 

L. V 'J 3 >M 2 ) =^Jni^i-^ ^1 i: t:: J: 19 . ~> U =f >«OMtc 

[0 0 4 4] 

MWiOWS. (My^K) ^4^ 300-1000 V,n^X^^<r>i}mt. L < . 5 0 0-8 
[0 0 4 5] 

i #^c|m^$tL;&v^7^)^ f!lx.(4\ i^i<^^;K=^HulBlEHi:1"^^^^^^^4^ 10-9 0^ 
L<. 2 0-6 0^mmx^^(D-d^2: ^Ut Lv^o 

^ ^ >7-^~I^Ol±:tJ 0 . 0 5 T o r r -±^J± ( 7 6 0 T o r r ) S;^-^ 

^^(7)«fL<^ 0. 1-5 0 OT o r rn^mx^:^<D-^^2:^UtL^^o 

tfz. zyV ::iymhmmmi^tmmm^^^t^:ff^^t<DM^itit. ^}PitX-l 0 : 1- 

1 : 1 0 o@Kt?**<^755'$ft L<. 1:2-1: 1 onmx^^o-A^x^ntLx^^o 

[0 0 4 6] 

II : vv 3 ym.&'itm. 

r-y^^mms tvx^ vv =r>ma<t: (s i on) m^?i^^i-^Jif^t'{±. #a^(4\ 

ib^t/. TvMb7X*> -m^hM. -m'fkffl*. m^b=:M*#>0^'^tf ^tL. .itLP,o^t> 
o 1 «t i± 2 ^a^-^^-^TM ^ i t ^ s o 

ffiiE# 2004-3108622 
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[0 0 4 7] 

III : :7 ^ -i? A V V ^ - h v;v ^ - 'i' a v U ^ - Mi 

hmmms t lt. ^n^-^^a ^- > (h f s i o) mi3xzfi^^)i^=i=-^^iy 
vy~Y (zrs i o) m^ff^^-r^^^^t^ii. -^a^i^. cvd^*. pvd-^ (M^mm 

[0 0 4 8] 

^hK. nhii^fzr~ vmmm3 Kli. m^i^. 7jc^^ (H2 o) ^#tp#H^*-e«^ 
io^^. mm<Dum mmum) a. 500-1200 °c®«-e^;§>o«t l < . 

7 0 0 - 1 0 0 0 "cfsj^-e^^o^^'i ^Ut Lv^o 
j]n«!:<^0t^^ (ijnf^BfP^) ii. l]mum^mtmmt-t:hm^i.zii. io~9 0^^K-e 

$>^(DmtL<. 2 0 -6 0^fi|g-t?afe^O7&5^J: ^UtL^^^o 
[0 0 4 9] 

^/i. ^H^Offi^m^Kii. 5 0- 1 0 0%RHS;K«^ L<. 7 5- 1 0 0 %RH 
[0 0 5 0] 

KMLxm^mi:m'r:f^m. b : h^ms ^^f^j^-r^^-ptLT. «#^>K2=^rm 

tK^^ (D2 O) =^^tf#H^f T'^m-fb^^f C : 0"- ^j|fe^m3 =£r?^^Lfv:f^ 

. i7X*T>^"T;^f'X (NDs) *#t>#H^4'-C\ Mfe»M3 tr^LT^^^ii* 

X%^o 

[0 0 5 1 1 

<4> ^ic. 1114 (c) K^^xv^^. r-hmmm3±\z^ mm^ms i^^mi-^ 

^Jtf* $ -lir-CB^i- ^ i ^ :fy^X ^ ^ o 

:ho ^tiKX^. m5 (d) tc^i-J: ^ h«M5 W^tL^o 

^fi^j ji >y > ^ 1 a t t± 2 aiJJ.Ji =Sr|a<JS^^tJ-^Tffi ^ i ^: ^O^'^r- § ^ 

[0 0 5 2 ] 

<6> ^t^. 1115 (e) ^m^&m2(oy~hmm5(Dmmi'^^> 

Y-^^^iffy,^^ y~xmM2 2^XXfV\y4 >^Jt2 3 ^J^J^ir^o 
-t&^tKXn. V 2 2 ^3 i IF K V'^' 2 3 ^fmir^o 

^tiizx ^y-y^nm2 2^J;tf KV-r >IIJt2 3^#^-t^o 

ffl|iE# 2004-3108622 
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^--J : 9/ 



[0 0 5 3 1 

<7> 115 (f) t'^-ti^ic, ^umm^f^^^^^'i^^^2±K. m^it 

^■r^o ^tiKi:^. me (g) tr^l-id^'. ^^^-^;v|IJt2 U V-;^«2 2. K 
V'f >flit2 3 <7)-?-tLWl->ti|-JSLX3>i5'i5' h'i^->'V4 1 . 4 2. A 3~^^^}^-^fi^o 

[0 0 5 4] 

<9> ^i'. h*-;v4 1. 4 2. 4 3<Dnu^^i^xmmBmm4:±iiz^ 

o me (h) tC^I-i^t^. f--Y:^-.;VW2 1. V->^^M2 2. FV^>' 

11:^2 3cO-5-M':l^^c^JSLT^mS|56 1 . 62, 63:feir>'3>^i5'h7'9^71, 7 
2.73 :;6^'f^^$:fx^o 
JiJ.±c7)J; d /O^^m^^tLSo 
[0 0 5 51 

[0 0 5 6 ] 

la 7 tc^-f-MSI^H^H^^^a 1 0 (mr. rmB^H^^^«l OJ tm^o ) {±. 
V^H^H^^"^-^!/ (^^^^°:?^;^) 2 0 i:, ^-^y^y-^ V (ttM) 6 0 t^^LX^^^o 

^(Dm^B^TF^^m 0t±. ^-^'^yi^^^ h6 0:;^^?5<7):)fe^mH^H^'?^^^2 0 t^Siii^-t^^ 

[0 0 5 7] 

-^t0^H/^°^WV2 0{i, 5:v>trMffi]L-C@S*$tL7tlS 1 <7)^^K2 2 0 t^2<DS1=K2 3 0 
^^L. ^ixhom 1 <7)«2 2 0 tm2<DmK2 3 0 iK^Feltcfi, ^TPfUt^ffltf J: 9 

-g-LT. itL^(7)^l<7)*5K2 2 0. ^2<7)M2 3 0 :B J: t;^>'-;V*ttC i tL 

;h^mizii. m^^m^nx^^m^Bmxm^fi. (tt^PsiJi) 2 4;^)^^fM$tLTv^ 

;&o -r=&*3*>> H 1 C9»*S2 2 0 i:^2 (^*«2 3 0 tOfM^Z. Mil 2 4 O^^^^/h^^tt 
[0 0 5 8] 

^ ^ ],-^-x:-i^j^^iv^m\a]mi^^W^fhKX^^Zo itL^f^SBlRllit:: J; !9MiS2 4 0 
»1(^^>R2 2 0 *3 i 2 <7)M 2 3 Oi±, -etL-TtL. 'E^Ux.f^. #®:^f 9 # 
[0 0 5 9] 

11 1 '7)mU2 2 0 {i, -eoiM (MS 2 4 OlPJJ^om) 2 2 1 tc, h U ^'^-bt (=fT 
tw@Sfi$tL/i^Ii§:<7)lii*«fe2 2 3 xy3\^hzm^'^i>M^m.2 2 4 Yl^]^ 

ffiiE# 2004-3108622 



2 0 0 3-4.2 1 6 5 5 



[0 0 6 2] 
[0 0 6 3] 

[0 0 6 4] 
[0 0 6 5] 
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io0tc:fev^T. m^w.mmi 2 o o ti. ^^(^^f^^j?^ >' 1 2 0 2. 1204 
is i cFatisp 1 2 0 6 i ^: ^) jc, mmom^mmmm cmM^^mm) 1 0 ^mw^m-m 

[0 0 6 7] 

T^V 7 1 3 0 0 «¥#0^ft^C C D (Charge Coupled Device) 

[0 0 6 8] 

7 1 3 0 0 ('i3tt^<>--:^ (^i^^T^V -) \ 3 0 2 (D'WM\^\t. M 

^->^oi*isi5tr(4. nij^^^i 3 0 S/i^i^a^tLTv^^o 3 0 8(4. m. 

[0 0 6 9] 

tfz. ^-Ts 1 3 0 2 01E®« (l2I:^(^M-e(4M1IiJ) ^c(4, iM\%.%^ 
^) h 1 3 0 4 y&^^^tte^tLTV^^o 

*fti^#:d^^^f|5tc^^$tL/i^i^#1t'Sr?t^,L> v ^ #^5^ > 1 3 0 6 ^-WTi"'?. t 
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